Certain experimental data are reviewed that concerned with: a) integral heating under plastic shear failure of amorphous alloy ribbons; b) space morphology of "vein" pattern that is formed on surfaces of such failure; c) a motion of macroscopic inclusions in the catastrophic shear band (CSB). These data confirm the initiation of liquid layer caused by local heating and melting in CSB of amorphous alloy ribbons.
INTRODUCTION
Macroscopic instability of plastic deformation of solids is characterized by sudden increase of strain rate up to a very high value during extremely short interval of time. Unstable deformation is usually localized in a very small part of the body under straining -in the band of a localized shear or in its analogs. Dissipation of the plastic deformation work in the shear band must result in a local heating of the band volume. The greater specific power of plastic deformation in this volume,the higher its heating. Evidences of such local heating in crystalline materials were really obtained by various methods directly [l,2,3j or indirectly [4, 5, 6] . The hypothesis on the possibility of a local melting along a shear band (during its propagation) was even voiced C 7 J· But in crystalline materials nobody was successful in corroboration of this hypothesis. Only indirect indications of melting ("vein" pattern and light emission) were discovered on the surface of shear failure of the polycrystalline Ti-8 wt.% Mn [J 8 J.
It is evident that local heating can lead to substantial contribution of thermomechanical effects to the plastic flow instability.especially at low work hardening as compared with thermal softening [9] , This explains certain attention to the problem of the heating in investigations on plasticity physics. But the most interest is concerned with the registration of extremal heating that could initiate melting of a material under straining due to the dissipation of a plastic shear work.
Unique conditions for initiation of such extremal heating are realized at low temperatures straining of amorphous metallic alloys: a)flow (failure) stress (5" Typical values for amorphous alloys at room temperature 3 2 5 yield D ~10" cm /s , whence X ~10~ cm. As Xd , the shear can be considered adiabatic, therefore the local heating in CSB must initiate local melting therein.
To check the hypothesis of the local melting, we: a)have measured the integral heating δΤ^ of amorphous alloy ribbons due to the catastrophic shear and subsequent b)have analyzed the space morphology of the "vein" 
At the length of the sample L= 1 cm and d= 5·10 cm , we obtain Δ^^ 2 · ΙΟ 3 Κ that is higher than the melting temperature Τ ~Ί800 Κ. Hence the hypothesis on local melting in CSB is confirmed by experimental measurements of the temperature increase due to the catastrophic shear and fracture. 2. Observation of the "vein" pattern on surfaces of the shear failure of amorphous alloy ribbons was one of the first indications of the liquid layer formation under the shear failure [l8] . Along with the common "veins" that are typical for the meniscus instability phenomenon there are also uprise "veins" (Fig.l) with bended or Fig. 1 .
Uprise "vein" on shear failure surface of amorphous alloy Fep^-Brounded ends (Fig.2) , teared off ends of "veins" (Fig.3) , spheroidal drops (Fig.4) ,forming due to uprise "vein" dispersion at the moment of rupture of the ribbon. These Fig.2,3 ). There are no uprise "veins" and a lot of spheroidal drops (similar to the drops shown in Fig.4 ) on the shear failure surfaces The above evolution of the "vein" pattern peculiarities during the change of alloys composition correlates with the decrease of the viscosity [2l] and the surface tension [22] of the melt in the given range of alloys. This can serve as an indirect indication to the existence of the melted layer at the moment of the separation of the shear failure surfaces.
The measured integral heating is initiated not only by the plastic shear work in CSB but also by the energy released at the moment of the ribbon rupture. Therefore evidences of the heating are important that is caused only by the shear before the rupture.
Macroscopic (<~· 1 /jm) inclusions can be observed on the shear fracture surfaces of ribbons. These inclusions were moving in CSB during the shear under the uniaxial tension of a ribbon of an amorphous alloy. In the Fig.5 one can see a groove that is squeezed through along the shear direction (indicated by the arrow) during the motion of the inclusion (probably of an iron boride). The vicinity of the groove is free from either cracks or shear bands which are typical of ribbon indentation at low temperatures . Hence, the groove was formed in the heated zone of the catastrophic shear. The inclusion velocity is Along with a melting caused by adiabatic shear the mechanism of melting is considered in a literature that consist in atomic disordering due to high-speed shear Γ 25 ]· The criterion for such melting is^~O.l/t , t being the relaxation time of lattice particles , is r the shear rate. It is evident that even at the catastrophic shear in amorphous alloy ribbonsjf'« 0.1/t r . Therefore the shear melting is impossible in our case. It is realized only in colloidal lattices C 25 ü·
It is evident that along with the adiabatic heating and melting »additional increasing of free volume due to high hydrostatic extension may take place in CSB C 26 H· But it is doubtful that hydrostatic extension can be acheaved under uniaxial tension of thin ribbons.
So, the hypothesis on a possibility of the local melting of a material in the region of localized plastic shear owing to adiabatic heating caused by dissipatibn of the work of plastic deformation, is corroborated for the catastrophic shear band in amorphous alloy ribbons.
